Islands are special environments for studying fungi. On the Vivara island, an integral natural reserve, several taxonomic studies have been performed in the last decades but the taxonomic composition of the mycoflora is still not clear. For this reason, here we present an updated checklist of the mycoflora present on the island, part of a more complex work that allowed the mapping of all the living species present in this precious natural park, over the past decade.
wind. Caputo (1964) regarded Q. pubescens as autochthonous and characteristic for a mesophilous aspect of the vegetational association Quercetum ilicis, quite rare on small mediterranean islands.
Fig. 1 -A detailed map of Vivara island
About 20 years ago, Violante et al. (1999) published a paper focused on the mycoflora of Vivara island. We found many differences concerning the vegetation and the places where the mushrooms were found, for example "under the birches" or "at the limits of the cultivated fields"; since in Vivara nature reserve there are neither birch trees nor cultivated fields since 1970, we thought it appropriate to start from zero with this reviewed note of the island macromycetes. Moreover, we have found several errors in the taxonomic determination of the species considering that the authors of the previous paper were all botanists, but no one was mycologist. For instance, it is curious that no one has previously recorded the presence on the island of the fungus Omphalotus olearius: this species is bright yellow, bioluminescent, invasive, ad and mainly associated with Olea europea. We have found the fungus in all periods of the year, ad in our opinion it is quite impossible to miss it, considering the small extension of the island. Hydnum repandum has been confused with Hydnum rufescens. An incredible mistake has been committed with the taxonomic determination of Boletus edulis. It's clearly difficult to find this fungus at sea level, and in the Mediterranean scrub, while in our observations we have found several specimens of Boletus aereus, typical of the Mediterranean environment, and very abundant in this kind of habitat.
An important contribution to the knowledge of the mykoflora of our neighbouring region has been published by Roca et al. 2007 . The mycobiota composition of the island is in agreement with the fungal composition of the Mediterranean habitat here reported, with some exceptions as Lactarius tesquorum, that is in a specific mycorrhizal association with Cistus spp. that is usually a rare mushroom because of the lack of habitat in our region, but it is easy to find on the islet of Vivara due to the presence of several square meters colonized by Cistus spp.. The presence on the islet of Clathrus ruber is very high compared to other nearby areas (Mazzella., pers. obs.) . This species in fact likes stable habitats and it is indicative of a good and not polluted environments (Mazza, 2010) .
Materials & Methods

Area specifications
Vivara island has a Mediterranean climate, classifiable as "Csa" according to Köppen (1936) , where "C" stays for a temperate climate in which the mean temperature of the coldest month is lower than 18°C but higher than -3°C, and in which at least one month has a mean temperature higher than 10°C; "s" indicates the presence of a dry season in summer and "a" stays for a hot summer, with a mean temperature of the hottest month higher than 22°C. The weather station nearest to Vivara is located on the high school on the nearby island of Procida; basing on the data recorded by this station in the years 2003-2009, on the islands exist the presence of a dry season between the first week of May and the beginning of September; precipitations are scarce (650 mm/year), but its relative humidity is higher than 70% the whole year round due to the vicinity of the sea. The maximum temperatures are lowest in February (mean: 6°C) and highest in August (mean: 31°C).
The most common habitat on Vivara is the tall Mediterranean scrub, particularly widespread on the northwest and southeast facing slopes; here dominate Erica arborea L. and Arbutus unedo L., whereas Ceratonia siliqua L. is not uncommon. Erica arborea is particularly abundant on the southwestern slopes, where it forms almost monospecific assemblages associated with an impoverishment and acidification of the soil (Scotto di Cesare, 1999). The low Mediterranean scrub is dominated by Myrtus communis L., Pistacia lentiscus L. and Olea europaea var. oleaster Hoffmansegg & Link; at some points, it is degraded into a garrigue, with increasing presence of Cistus monspeliensis L. and Euphorbia dendroides L. (Scotto di Cesare, l. c.). In the last decades, the low Mediterranean scrub has become restricted to the steepest slopes, and the garrigue has lost most surface. The natural vegetational succession led to a rarefaction of open grasslands, which may be the cause for the observed concentration of grazing by wild rabbits on the summit plateau (Santangelo et al., 2014) .
Faunistic research on birds, with more than 120 species recorded, was conducted on Vivara between 1975 and 1990 and again since 2010 thanks to a new ringing station promoted and operated by the Italian League for Bird Protection (LIPU); most recorded species are migratory birds, which are present only in the winter or visit the island for reproduction in spring and summer; 15 species are resident on Vivara (Cavaliere et al., 2012) .
The island also hosts four species of Reptiles (Hierophis viridiflavus (Lacépède), Podarcis sicula (Rafinesque), Tarentola mauritanica (L.) and Hemidactylus turcicus (L.)), and 11 species of mammals (Pipistrellus kuhlii, Tadarida teniotis, Pipistrellus pipistrellus, Hypsugo savii, Myotis myotis/blythii, Eptesicus serotinus, Mniopterus shreibersi, Myotis sp. (Lancillotto 2014) , Oryctolagus cuniculus (L.), Rattus norvegicus (Berkenhout), Rattus rattus (L.), Apodemus sylvaticus (L.) and Mus musculus L.) (Nappi et al., 2007) ).
The following checklist of macromycetes species was compiled through our direct observations, during the 2015-2017 three-years period. During these years we performed in total ca. 20 specific visits for the fungal identifications. In our region, the fall season (October, November and December) is the best period to study fungi, due to the low amount of precipitations. In these three months, we performed a collecting session every 2 weeks every time covering all the habitats of the island (3 principal areas). During the other months of the year, we performed 6 sessions in total, because it's quite difficult to find fungi outside the fall window according to the climate specifics. All the specimens were analyzed on field, collected and taken to the laboratory for the 208 microscope analysis. For every species, a sample has been dried and preserved for the exsiccata collection. Moreover, for every recorded species, a sample of the spores has been collected and stored at 4°C. A sample of every record has been dried and stored in our private collection.
For the taxonomic determination, we used the keys to identification provided by the following publications: , id., 2009 , Courtecuisse & Duhem, 2013 . We also followed "Index Fungorum" as a nomenclatural database in order to avoid wrong names and to be sure of the last nomenclature of all the specimens. Moreover, we confirmed the trophy of our species following , id., 2009 .
Results
Our updated fungal species checklist is composed of over 40 species (Table 1) ; 22 of them are new records for the island. All the species reported in this article have been previously recorded in the neighboring regions and in Italy too. An example of the most representative species is reported in Fig. 3 .
Discussion
Fungi have several trophic strategies; according to the species, we can find the symbiotic strategy (mycorrhizal), the parasitic strategy and the saprotrophic one. The trophic strategy of the species is reported in the table 1. We can see in fig. 2 that 50% of the species are saprotrophic species, 42% are mycorrhizal and the remaining species are mostly parasitic. Most of the species are parasitic species, probably because the vegetation on the island is still changing: it hasn't been cultivated since almost 50 years. Nowadays the vegetation is becoming richer and richer in climactic species as Quercus spp., thus we expect that in the next 30 years a climatic stage of the vegetation will be reached and the fungal composition could change, and move to a richer mycorrhizal composition in species. Table 2 reports for each taxon the numbers of collected specimens and the name of the collector. The number of records regards the official sampling sessions. The most abundant species are A. mellea and O. olearius reaching a high number of specimens due to their trophy strategy (wood growing fungi) and their biology (caespitosus fungi). 
